Effects of protease inhibitors on adenylate cyclase activation and aldosterone production in rat adrenal zona glomerulosa cells.
It has been shown that serine proteases are involved in aldosterone and 18-hydroxycorticosterone production by the rat adrenal zona glomerulosa in response to a variety of stimulants. From evidence presented for various tissues, including the rat adrenal cortex, the observation that adenylate cyclase can be activated by proteolytic enzymes and inhibited by protease inhibitors has led to the suggestion that serine proteases may also be involved in the hormonal stimulation of adenylate cyclase. In studies designed to test this hypothesis using protease inhibitors, only high concentrations (greater than 10(-4) M) of TAME (p-tosyl-L-arginine methyl ester) inhibited ACTH stimulated steroid and cAMP production in rat adrenal glomerulosa cells. TPCK (tosyl-L-phenylalanine chloromethylketone) and TLCK (tosyl-L-lysine chloromethylketone) were found to have a similar effect at very high concentrations (10(-2) M) but had no effect at the serine protease inhibitory concentration of 5 X 10(-6) M. Other protease inhibitors tested had no effect on ACTH-stimulated cAMP but the inhibitory effect of high concentrations of protease inhibitors on ACTH-stimulated adenylate cyclase was duplicated by the polyanion dextran sulphate. The results suggest that the inhibitors act through non-specific membrane effects and that proteases are not involved in the activation of zona glomerulosa adenylate cyclase by ACTH. In view of these findings it is concluded that a more rigorous approach should be applied to the use of protease inhibitors in whole cell systems, and that the concept of hormonal activation of adenylate cyclase via proteolytic events, which is based on studies with such inhibitors, should be reconsidered.